We have isolated recombinant DNA clones coding for female specific proteins from Drosophila melanogaster. By screening with 3Z P-(A) RNA from male and female flies, respectively, we were able to isolate a set of 100 cDNA clones which showed a positive hybridization signal for RNA from female flies. These clones have been rescreened with RNA isolated from fat body of two day old male and female flies. 
INTRODUCTION
During oogenesis the synthesis of many specific proteins is under hormonal control (2) . Under the influence of ecdysone the fat body cells produce large amounts of yolk protein precursors, the vitellogenin I (46 000 daltons), II (45 000 daltons) and III (44 000 daltons) and secrete them into the hemolymph from which they are taken up by the developing oocyte to form yolk. Vitellogenin is also produced in the ovary itself where it may be induced by juvenile hormone (3). The process of yolk formation is accomplished by a two step process, a terminal cleavage of a signal peptide and a modification step (4). Recently (1) it was shown that the genes coding for the yolk protein in Drosophila melanogaster are single copy and dispersed at two chromosomal loci, YP I and II at 8F-9A, YP III at 12B-C.
It is obvious that egg formation represents an interesting system for the study of hormone induced protein synthesis, transport and modification. Here we present the DNA sequence of the YP I gene region. In addition the protein sequence of YP I deduced from the DNA sequence data is presented. Two to three day old flies were collected with a vacuum cleaner and frozen in liquid nitrogen. For the isolation of male and female specific RNA, etherized male and female flies were separated by hand before freezing. Frozen flies were powderized in a mortar cooled by liquid nitrogen. To 10 g of powder 50 ml of RNA buffer (20 mM Tris/Cl, pH 7.5, 100 mM NaCl, 0.5 % SDS, 1 mM EDTA, 75 ug/ml Heparin, 20 jjg/ml polyvinylsulfate) and 50 ml of phenol.chloroformisoamylalcohol (24:24:2) were added and the material was further homogenized in an omnimix (Sorvall) for 3 1 in an ice bath; after centrifugation at 10.000 rpm for 15' the aqueous phase was decanted and the volominous interphase was reextracted with 1/2 vol of RNA buffer. After centrifugation the supernatants were combined and reextracted with phenol:chloroform-isoamylalcohol. The RNA was precipitated from the aqueous phase and adjusted to 0. Tet and Amp colonies were transferred to microtiter plates and nitrocellulose filters carrying lysed bacterial colonies were prepared according to Grunstein and Hogness (6). Duplicates of the filters were hybridized to male specific and female specific poly(A) + RNA which was labeled with P-32 by incubation at pH 9.5 at 90 °C for 75 min and subsequent incubation with T. polynucleotide kinase and y P-ATP at 37 °C for 30 min (specific activity: 2 x 10 cpm/ug RNA). One hundred colonies which showed a difference in hybridization intensity were kept on two filters for rescreening with cDNA complementary to male and female specific RNA from fat body.
MATERIALS AND METHODS

DNA and Enzymes
Isolation of genomic clones
For the isolation of genomic clones, the Drosophila melanogaster (Canton S) library from T. Maniatis was used. All screening procedures were as described by Maniatis et al. (7) . The isolated Hindlll fragments containing either one of the two isolated YP genes were recloned in pBR 322 or pBR 325.
Restriction mapping
Cloned cDNA and isolated x phage DNA were mapped by the double digestion method or by the method of Smith and Birnstiel (8). Restriction fragments were separated either on 0.5-1.5 % Agarose gels or on 3-10 % Polyacrylamide gradient gels. As molecular weight standards Hindlll digested X phage and Hinfl digested pBR 322 DNA were used. DNA was transferred from Agarose slab gels to nitrocellulose filters by a modification of the method of Southern (9). Agarose gels were pretreated with 0.25 M HC1 to reduce the time of transfer to 3 32 hrs. Hybridization of P-DNA probes to filter bound DNA was usually done for 1 day with a concentration of 1 ug labelled probe/100 ml hybridization solution. DNA sequence analysis DNA sequencing was performed according to Maxam and Gilbert (10). 6 % sequencing gels were prepared and dried down as described by Garoff et al. 32 (11) . Pst I cut fragments were 3' end labelled with a-P-cordycepintriphosphate (12), all other sequencing was from 5' end labelled fragments using Tp olynucleotide kinase. To obtain clean fragments for sequencing the labelled DNA was routinely run through two gels, one after kinasing and one to separate the one end labelled fragments after second restriction cleavage. S-l analysis 
RESULTS
Construction of cDNA clones from female specific message
In order to study genes whose expression is regulated by hormones we attempted to clone DNA sequences complementary to female specific messages. This was done by preparing cDNA from poly(A) since two clones each showed overlaps in their restriction maps. From each pair of cDNA clones we used the one with the longest inserted cDNA (cDm-42 and cDm-46, respectively) both for screening the library of genomic DNA and for in situ hybridization to polytene chromosomes.
cDm-42 and cDm-46 DNA were labeled with ( 3 H) dTTP by nick-translation (14) to a specific activity of 5 x 10 cpm/ug and hybridized, in situ to polytene chromosomes (data not shown). Both clones hybridized to a only one chromosomal region which coincides with 8E/9A, the known loci for YP I and YP I I .
In order to screen the genomic library cDm-42 and -46 DNA was nick-translated with a-32 P-dCTP to a specific a c t i v i t y of 0.5 -1.0 x 10 cpm/ug. Twenty positive plaques were obtained, of which 3 phages (DmFj A-C) containing segments of the same chromosomal region were selected for further analysis. The locations of the overlapping segments with respect to the total inserts are shown in Fig. 1 . 
FIG. 1
Comparison of lambda clones carrying segments which gave positive Southern blots with female specific cDM 42 and -46 DNA. Each probe gave a positive hybridization signal at one region and a weaker one at a different site separated by a fragment which did not hybridize to either one of the hybridization probes (hatched boxes) indicating two related genes. The physical map of restriction enzymes recognizing hexamer sequences confirmed the assumption that the cloned Drosophila melanogaster DNA contained the genes for YP I and YP I I also cloned by Barnett et a l . Fig. 2) .
Sequencing strategy and analysis of the YP I gene
In order to determine the actual coding region we first sequenced a portion of the cDNA clone starting from the poly A tail towards the coding region (Fig. 3) . The corresponding genomic DNA was then sequenced beginning with the poly A addition site. The actual coding sequence was determined by SI digestion of labelled DNA fragments after hybridization with poly (A) + RNA from female flies (Fig. 4) . The following features are evident from the sequence (Fig. 3) . A characteristic 'TATA' box is present 23 bp upstream of the putative cap-site which closely matches in sequence with the transcrpiptional start of six heat shock gene messages from Drosophila melanogaster. This extensive homology strongly suggested the location of the 5' end of mRNA, the cap site, at this place, possibly at position 1 (Fig. 3, pos. 3-14, underlined) It is interesting to note that all 10 Eco RII restriction sites showed a missing second "C" of the CC-GG recognition site in the sequencing ladder due to methylation as described by Ohmori et al. (16) . Also the Taq I site in position 756 (Fig. 3) was not cleaved in mapping experiments which could be explained according to Razin S-l mapping experiments (Fig. 4) revealed the existence of an intron of about 75 NT in length starting and ending approximately at positions 282 and 356 respectively. At these positions we find putative intron boundaries (Fig. 3) . Excluding the intron a coding sequence of 1317 nucleotides starting at position 62 and terminating at position 1454 is found (Fig. 3 corresponding to Comparison of the cDNA and the corresponding genomic DNA sequence suggests the poly (A) addition site to be either nucleotide 1634 or 1635 ( fig. 3) .
We hope that knowing the sequence of the YP I gene will prove helpful in the purification of the YP I protein using antibodies produced against synthetic polypeptides (25) and subsequently in the verification of the polypeptide sequence by partial amino acid sequencing.
